In this paper, we aim at an exercise that is transdisciplinary, involving science and religion, and interdisciplinary, involving disciplines and theories which appeared in the second half of the 20 th century (e.g., topology, chaos theory, fractal geometry, non-linear dynamics, all of which can be found in the theory of complex systems). The latter required the reformulation of quantum mechanics theories starting with the beginning of the century, based on the substance-energy-information triangle. We focus on information and we also attempt a transdisciplinary approach to the imaginary from a psychologicalphysical -mathematical perspective, but the religious perspectives find their place along with the philosophical or even philological vision. 
Introduction
quantum physics, information technology and even cosmology, along with traditional specialists in psychology, neurology and psychopathology.
This widely interdisciplinary necessity comes from the need to apply the principles of complex systems to brain activity as well. In order to do this we need to overcome the paradigm according to which psychological activities are solely the product of neuron activity, and by a detailed understanding of the functioning of the main types of neurons we will understand the functioning of the brain (the mental aspects).
The theory of complex systems comes with totally diferent assumptions. In the complex systems formed by a great number of elements, the properties of the systems are not to be found in the sum of the properties of their constitutive elements. The emergence property is the one which creates a link between the multitude of components and the properties of the complex system. As a result, even if we were to describe all the properties of all neurons, we will not be any closer to understanding the mental aspects of the brain.
On the other hand, an approach to science from the perspective of theology was a less used solution, even though a series of authors, with both scientific and theological training, attempted to bring both fields to a common, non-contradictory line; this attempt takes also an institutionalized form, as the Vatican has theologians who are specialized in exact sciences.
The apparent contradiction and competition between theology and science is due to the two currents of opinion: deism, which considers that everything is explained through an omnipresent and all-powerful Creator, God the Creator Who, by divine mercy, maintains and upholds nature, and the other opinion, atheism, which appeared in the 19 th century and is determined by the mechanist way of thinking, that was specific to the then scientific theories, marked by Newton and Kepler's views, in which the Universe is a great autonomous mechanism in its functioning.
The same causality principles, determinism and linearity, were to be searched and discovered in all empirical fields, man himself being a complicated mechanism, yet a wonderful one (the man-machine).
At the beginning of the 20 th century, the atheist current gradually underwent, through discoveries in physics, great fractures. The clear and deterministic world of Newtonian physics was replaced by unpredictability, non-linear dynamics, a-causality and a series of non-intuitive concepts, not only for the common person, but also for scientists.
The theories of the second part of the 20 th century, chaos theory, fractal theory, the theory of non-linear dynamics, which constituted the science of complexity, all come with a model of reality, at all its scales, that is completely diferent from the model of the classical period of science. In this model, unpredictability, a-causality, a-spatial and a-temporal realities are found in non-linear dynamics, with the structured, causal part, with the type of information that we customarily saw described by Newtonian theories and which represent the so-called objective, conventional and current reality.
Though the process was not too obvious, in less than a century, the certainties that science had been accustomed to offr people came to be so relative that the empirical phenomena studied always needed interpretations from different gnoseological perspectives.
These new ontological problems raise epistemological questions, and they require the understanding of phenomena to have more and more interpretations of a metaphysical nature, as it was the case with the ancient Greek philosophy or in the German classical philosophy, as well as in oriental philosophical-religious views, in Taoism, Buddhism, for instance. Not accidentally, specialists from quantum physics (among whom the first was Fritjof Capra, with his Tao-physics) directed their search towards the approach of these conceptions in order to understand the phenomena of quantum physics.
Phenomena such as complementarity, non-localization, Heisenberg uncertainty relations from quantum physics, which are to be found under equivalent forms in the unpredictability and non-linear dynamics of the complex systems, have forced the way to interpretations which should provide them with coherence. In spite of conceptual diffulties and of their character, which is non-intuitive for the human intellect, they can acquire coherence from a metaphysical interpretation and, why not, from a theological one.
The theological approach to the corpuscle-wave-information trinity From a transdisciplinary perspective, theology must be invited, along with the other approaches, to the knowledge adventure, in a holistic form which should be as complete as possible. Still, scientists show reticence in appealing to this type of collaboration. There is, however, a trend which feels the need of a religious approach even within the scientific knowledge, which has been labeled "intelligent design".
Some theologians, however, with further specializations in the field of science, are willing to work together in such a transdisciplinary approach. The mystery which still persists over some concepts which were discovered a century ago is connected to the wave-corpuscle duality in explaining the nature of light.
Another mystery is to be found behind the famous formula of Einstein's theory which links energy to substance E = mc 2 . From the viewpoint of quantum physics theory, the collapsing of the wave formula, the emergence of the corpuscle, of the elementary particles and thus of atoms and molecules is not yet fully understood.
Even if the experimental highlight of Higgs' boson in the summer of 2013 comes to confirm certain hypotheses from certain theories (e.g. string theory, the theory of the energy of the vacuum, etc.), there still remain many mysteries in understanding such phenomena. Surprisingly for some, the same central problems exist also in the Christian dogma, which does not name them mysteries, but sacred mysteries. The Holy Trinity, which is a central concept of Christianity, is associated to what Christianity names a great sacred mystery, i.e. something which cannot be understood through contingent, immediate knowledge, but only through mystical knowledge.
This trinity is presented in Christianity as an expression of the One God, that takes three forms of expression. The sacred mystery consists exactly in the coexistence of three expressions within the same entity.
Presently (over the last century) science has put forward for discussion another triad which underlies reality and everything else that exists, the wave-corpuscle duality, to which, in the last centuries, information is added. These are not just labels, or simple words. While the wave presupposes an expansion into the Universe, into an a-spatial, a-temporal context, therefore into the infinite, the corpuscle presupposes the existence of concentrated energy, a space and time, a spatial and temporal reality or matter that has gravitational effects or other attraction forces which create the atom, the molecule, the polymers, the cells, etc.
Information mediates the wave-corpuscle unity; in order to collapse the wave function, there must be a correspondence between the wave and the corpuscle. There is no wave with attached corpuscle without an informational component found in modulated frequencies (which comes from the spin).
This energy-substance-information unity can be well-framed into what theologians describe as hypostases of God, God the Father, God the Son and the Holy Spirit. What supports this overlapping is the theological opinion on kenosis, on the twofold nature of Jesus, Man and God. Christ is the son of God, but at the same time a man, Jesus of Nazareth, thus an embodiment of the Logos, a symbiosis between the finite and the infinite, which was difficult to accept by the philosophers of the time.
This was considered to be another sacred mystery, that of the divine and the human nature of Jesus. It was a re-becoming of Jesus with the aim of making himself known to man from an axiological, value-based perspective, to take upon Himself the original sin of man in order to give him the chance of redemption. Death, through the sacrifice of Jesus and His resurrection, represents the mystical context of the establishment of Christianity, with its role along the centuries in the construction of the western civilisation.
All these mystical facts and knowledge facts are described by physicists through a faulty phrase: the collapse of the wave formula.
Information as an expression of topological transformations
The paradoxes highlighted by quantum mechanics in the first half of the 20 th century include, apart from Heisenberg's uncertainty relations, a strange involvement of the observer in developing quantum phenomena. The Copenhagen school avoided giving significance to these observations, but today they must be researched also from a philosophical and methodological aspect. Anyway, these facts suggest that the splitting into subjective and objective information is artificial and that they should be regarded as aspects of the same phenomenon.
In order to support this idea, we must take into account another paradox of quantum mechanics, which is just as exciting and linked to the entanglement phenomenon. The latter, as a result of repeated experiments, highlighted a reality which is hard to infer, that is that all particles which interacted at a certain point remain connected. All these paradoxes that quantum mechanics imposed, along with the wave-corpuscle duality, determined a new approach in physics, mathematics and in the scientific approach in general. If during the 20 th century information was studied from the point of view of elementary particles, of the wave component, from the spectral viewpoint and materially, under the form of substance and energy, it was not treated at its true value, according to the role it has in quantum mechanics.
The information technology era, as well as the theory of complex systems, with the chaotic aspects in which information has a potential character, but which explains the dynamic patterns of evolution of the system which is highlighted in the phase space, have imposed the return to the role of information at quantum level. An analysis of the particle behaviour in the wave corpuscle duality can be regarded from the perspective of the fractal space-time, with the unpredictable and non-linear evolution, allowing that, on the basis of Shannon's information theory, we can connect it to entropy and further to informational energy in the sense of Onicescu.
There still remains an essential question: where can we search for and find information in this quantum dynamics. It must be present both in the wave structure and in the particle properties. This connection cannot be made otherwise than in the phasic component of the wave, which is to be found in the spinning of the particle and which allows for the transfer of information from the spectral reality to the corpuscle one, as the Fourier transform demonstrates.
The phase is given by the magnetic component of the electromagnetic field and represents the unpredictable, potential part, described by the complex function of Schrödinger's wave formula, as these characteristics can be explained both through fractal theory and through the topological transformations supported by the phase from the electromagnetic wave, respectively by the spin from the particle description.
Complex numbers, with their real and imaginary part, proved to be the most suitable in describing the rotation movement around its own axis, but this model is dynamic, which supports transformations at the level of topological dimension through the successive passage from the topological dimension 0 (of the point) to the topological dimension 1 (of the line), etc. Thus, a complex space is organized, which explains the dificulty of highlighting the informational component.
The successive passage through the Euclidean, fractal and topological dimension determines the quantitative as well as the qualitative dynamics of energy. The moment this qualitative diversity is expressed is given by the moment of topological transformations at every level. This practicallyunlimited diversity provides also quality along with quantity to energy in its dynamics.
From the perspective of the complex systems theory, we can find, in the above-described phenomena, the main characteristics that are specific to complex systems: non-linear dynamics, fractal geometry, with a potential latent informational energy, along with a dynamics of a practically infinite diversity, obtained through topological transformations within the complex space of the phase.
The topological transformations are not dependent on scale; they have the same qualitative information, no matter what the reality level is, which makes the information ubiquitous, just as substance and energy are both at microcosmic and at macrocosmic level.
The witticism: "in every grain of sand there is the entire Universe" could hide a much deeper truth, because the fractal structuring of the Universe, with the auto-similarity fractal property, would lead to the hypothesis of the holographic Universe of David Bohm, which would transform this expression into a general ontological principle.
Interdisciplinary and transdisciplinary considerations related to brain structure and the brain's functioning
Starting with the great discoveries in physics from the beginning of the 20 th century, a comprehensive series of hypotheses and developments have emerged in the fields of Chemistry, Mathematics, Cosmology, etc., but most of all in the field of technology.
Many fields of science proved to be resistant to the relativistic, quanta and nonlinear dynamics approaches which Physics, along with Mathematics, theoretically described even before the start of the 20 th century. The evolution of science in the second half of the 20 th century led to the development of fractals and of fractal geometry, of the topology and chaos theory, as well as of nonlinear dynamics, which started to better explain various phenomena from diferent fields, which had previously been described only by Newtonian dynamics.
All these theories were grouped into something that, in the last decades, came to be called the science of complexity or the theory of complex systems. The principles of this theory can be applied through specific properties at any scale or reality level, from the string theory to the cosmologic models and to meteorology. In the last decade many studies have appeared which try to apply this theory to biological systems, the human body and the human mind.
The development of research in studying the brain and its functioning has crossed a series of stages in the 20 th century, from the era of the great anatomical discoveries to phrenology and towards the behaviourist stage and then the cognitivist one, whereas in the last decades neurosciences attempted to include the phenomenology of psychological reality into an interdisciplinary approach.
In the last years, however, neurosciences have had to open up even more to interdisciplinarity, as well as to transdisciplinarity, in order to include quantum physics, Information Technology and even Cosmology scientists, as well as traditional specialists in Psychology, Neurology and Psychopathology. This need for a wide interdisciplinary comes from the necessity to apply the principles of complex systems to brain activity.
In order to achieve that, it is necessary to overcome the concept according to which the psychological activity is only the product of neuron activity, and to minutely understand how the main types of neurons perform; thus, we will understand how the brain works at a mental level.
The theory of complex systems comes here with totally different prerequisites. In the systems made up of a great number of elements, the system properties are not to be found in the sum of the properties of the constitutive elements. The emergence property is the one which creates a connection between the multitude of the components and the properties of the complex system. As a consequence, even if we were to describe all the properties of all neurons, we will not come closer to understanding mental phenomena.
The main difficulty of neuroscientists is the prejudice to study only the neuronal, neuroglial and neurotransmitters' structure.
Starting from the quantum theory according to which every particle has a corresponding wave, and taking into account that starting from the newest cell structures, the neuro-fibrils, down to the cell, tissues and organs, one can observe the existence of a strong wave spectral activity. This spectral wave component has been understudied, even if it is contained in quantum physics theories, as well as in neurophysiological concepts and it is rudimentarily highlighted at the level of overall cerebral activity through EEG and EMG. This spectral component associated and related to the material, corpuscular one (the neuronal and non-neuronal structures of the brain) must be at least as important as the corpuscular part, which is structured and was studied in the last hundred years.
If in today's technology, as well as in our day-to-day life, we use electromagnetic waves with the associated fields, complex IT structures based on satellite and optic cable communications, and even the garage door is opened today by using an infrared remote-control, we should pay more attention to the wave, spectral component of the brain.
Also, even neuroscientists came 50 years ago to the conclusion that the transmission of signals at the level of analysers will be made spectrally. Russell de Valois and Karen de Valois, neurophysiologists at Berkeley, demonstrated in 1979 that, at the level of perception of the visual analyser, signals are transmitted towards the cerebral parietal cortex on a spectral way, relying for the interpretation of their experiences on the Fourier series, used in describing the wave phenomena. Also, Békésy demonstrated that tactile transmission is made spectrally, later on drawing the conclusion that the transmission of the signals of all analysers can be described by mathematical equations specific to waves.
All these data, as well as the laser and hologram technology discovered in the same years, made it possible that an illustrious neuroscientist, Karl Pribram, brought in arguments to sustain a theory of the holographic and holonomic brain, according to which in the spectral space associated to the structures of the brain there were structuring conditions of a holographic system, which could both explain the enigma of memory structure and the connection with cognition and affection.
The description of fractals and of their role in structuring reality upheld this spectral approach, as the hologram is nothing else but a fractal structure, even more because the architecture of the brain, of the blood vessels in the brain and of the whole human body has an underlying fractal algorithm and a fractal geometry. The approach of the structure and activity of the brain from a spectral perspective allows the study of the brain from the perspective of the theory of complex systems. At both intracellular and cellular level and at the level of the whole organ, there are multiscale theories which can be applied and which should describe both the properties specific to every scale and the emerging aspects which are subsumed at the level of the whole brain.
We can try to identify the unstructured, chaotic, stochastic component, along with the structured, causal component with linear dynamics, as a dynamics between the two components on the phases space, in which there is a permanent exchange of energy, as well as of information. If we come to accept this, then a series of principles, properties and characteristics discovered by physicists in plasma physics, fluids and nonlinear dynamics in general could be working hypotheses in studying the functioning of the brain and of the psyche.
The imaginary space as physical reality from a psychological perspective
Epistemological arguments Research in mathematicians shows the need to use complex numbers and, implicitly, imaginary ones in order to describe physical phenomena which involve the rotation motion, around one's own centre.
This phenomenon is present first of all in the electromagnetic waves and thus it can be found in many situations described theoretically or technologically. If we accept that a spectral wave component also exists in the living world, including in the functioning of the brain, then the description of phenomena at this level needs the use, in mathematical modelling of complex numbers with their imaginary part, of the complex plans and thus of complex spaces.
Therefore, the imaginary space, which comprises the space of psychological activity, can be described by imaginary numbers through complex analysis, so that the imaginary space of expression is not only a metaphor, but a real physical space.
Mathematicians have been operating for centuries with imaginary numbers, which form complex numbers, the complex plane and the complex space. All these are associated in describing different physical phenomena and physical realities which are in one way or another connected to the spectral reality, with that of the field and of the wave associated to every particle.
No matter how surprising this may seem, these complex spaces coexist with our Newtonian reality, they are present in our reality every day, as we are surrounded by a spectral, electromagnetic reality we are closely connected to. It would not be the only strange thing that mathematics and physics describe to us so well and that we do not know where to place.
Another reality which coexists with us is the a-spatial and a-temporal reality, described by the wave formula and which is involved in the phenomenon of visual perception, in which the undertaking of the spatial-temporal information is made by light through modulation of its frequency, a phenomenon which is described by the Fourier transform, while the stimulation of the retina involves the collapse of the wave formula and the emergence of corpuscles which stimulate the retina cells by inversing the Fourier transform.
As a result, all we look at and see, in order to be seen, goes through an a-temporal and a-spatial phase in the interval that the light from an object needs to reach us. This interval can be a million of light years for cosmic objects or minutely small fractions of a second when we look at our friends, our home or our garden.
The imaginary time represents only one of the dimensions of the imaginary space, the other ones being spatial dimensions which can be described as imaginary dimensions of the complex space.
At small distances, at speeds within our Newtonian space, distances lead to imaginary values of time when the relativity formula is applied in the spatial-temporal continuum. This would lead to the conclusion that practically speaking, we as people use only this imaginary space, or, to put it differently, our representations of time actually use the imaginary time in Einstein's relativity theory.
This imaginary time, or the time from the imaginary space, is a time which, as compared to the Newtonian one, does not have a single sense. In the imaginary space, time has the characteristics of a spatial dimension, as it can be run in both senses, in the past and in the present. If in the space of physical reality, time is run in only one sense, because of the dynamics towards an increase in entropy triggered by Big Bang, in the imaginary space it seems that it makes an enclave, a break from the cosmic dynamics of the Universe's expansion, evidently as long as in our brain we can evolve in living and updating the past, and construct variations of the future. Without this possibility, neither memory nor the action-oriented consciousness would exist, and there would be no psychological life as we know it, as neurological studies have demonstrated that without memory neither new experiences, based on old ones, could be assimilated, nor coherent and focused actions could be achieved, if they need the experience of the past.
We have known for almost a century now about the existence, on the cortex, of projections of the body's sensory and motric structure, of what was classically named the sensitive and motric humunculus. Research on psychopathological situations such as phantom limb syndrome brings arguments for a spatial projection at brain level of every segment in the body. The fact that this cerebral representation of the segment remains functional for a longer or shorter period of time demonstrates both the existence and the persistence of such representations.
The technique of the mirror box applied by Ramachandran for persistent, painful and spasmodic phantom limb cases shows that the representations of the segments of the body have a spatial character, as long as they can be influenced by the illusion of topological modifications, outside the imaginary space. The fact that the cerebral image of the lost limb segment persists away from the normal period after an amputation shows that some reverberating circuits maintained by remembrances marked by pain, contraction and suffering, are involved in the persistence of this structure which is spatially cerebral.
These experimental facts lead to the conclusion that in the imaginary space there is a projection of the spatial structure of our body, to which it participates along with sensoriality and motricity, with the sensory organites and the corresponding neuro-motric plaque and affective, positive or negative processes.
In fact, Richard Davidson demonstrated in his research that affection is involved in all cognitive processes, including in the projection of the body and of the whole reality, at the level of the imaginary space.
The mechanism of suggestion and suggestibility
The modern views on hypnosis have changed to a great extent as compared to the classical view of the Freud and Charcot period. The Ericksonian concept on the hypnotic phenomenon offers a much wider importance to the mechanisms of suggestion and suggestibility, beyond the hypnotic trance.
Practically speaking, suggestion and suggestibility are ground processes in assimilating knowledge, behaviours and abilities, as well as in forming beliefs and, in general, representations on the world and life in general.
The whole educational process, starting with family education from early childhood, is based on suggestions offered by educators, through their didactic, scientific, moral authority, as well as through their status as paternalistic leaders, and the suggestibility capacity of the human psyche.
Too little knowledge, of the type belonging to some fields, is assimilated on the basis of logical and experimental demonstrations to which the subject participates.
The majority of the information is accepted through suggestions and suggestibility through different mechanisms connected to people of authority, to peer pressure, to the complex unity of beliefs and values involved in the educational process.
As a consequence, we encounter hypnotic phenomena at every step on our day-to-day life: when we watch a film, participate in a game, get involved in a debate, the relationship between two partners in their passionate moments, all are contexts in which we are suggestible and we let ourselves be influenced, in other words we are hypnotized. Reading a book or watching a broadcasted programme are all the more contexts in which we acquire a certain imaginary reality which is connected or not to the physical reality to which we have access.
The suggestion phenomena in states of modified conscience or of narrowing of the conscience field which appear in all these situations are all phenomena involved at the ground level in establishing and structuring the imaginary space.
Classical hypnosis, with its suggestions translated into a certain expected behaviour, used to represent a typical, obvious example of structuring some representations transmitted directly from the hypnotiser and accepted by the subject. Classical hypnotic techniques are models for structuring the imaginary space of the subject through the word.
However, the same thing is achieved, even if less demonstrational, when we read a book, when we build our film about the characters, the actions and the context presented in our reading. A novel can take us to a world that we reconstruct in the imaginary space using the language code.
On the other hand, the phenomena of suggestion and suggestibility from the point of view of modern theories are involved in the Ramachandran technique of improving the residual or complicated phantom limb symptom.
A whole series of studies have demonstrated that we are willing to accept and to believe, as long as there is a motivation, be it affectiveemotional or even logical, rational. In order to be able to reconstruct the action of a book or film, of a speech or of a lecture, it is necessary that, in our brain, we have a virtual reality, an imaginary one, which describes what in fact we call imaginary space.
In the last decade the so-called mirror neurons have been highlighted and they gradually acquired scientific validity through research with functional NMR and which brought objective proof for the existence of a virtual or imaginary projection of the Newtonian geometric space in which we live. Excitation of these neurons in the motric, sensitive or sensorial area to the actions and the behaviour of the others comes to support what was previously called theory of the mind, which was trying to explain our ability of intuition, of feeling the feelings and thoughts of the other.
Mirror neurons come as objective arguments that support this theory, which was explained previously by psychologists as a result of relationships with the others, communication and our specificity as social beings. They also represent a proof of the existence of spatial and temporal structures in our imaginary.
In Basarab Nicolescu's view, imagination is the psychological activity which produces images through placement at a single level of Reality, because it has no information regarding the existence of the other levels of Reality and they correspond thus to a phantomatic and tautological activity.
The imaginary is the psychological activity which produces images by crossing two or more levels of Reality.
The transdisciplinary imaginary means the energetic circulation between two or more levels of Reality linked through discontinuity, thus being an imaginary whose images overtake everything that our sense organs can conceive.
The imaginal designates the real, creative, visionary, essential, grounding imaginary, the middle and mediating world situated between the intelligible and the sensitive world, a source-space of sacred and prophetic events. The imaginal is not a psychological activity which produces images, because it is accessible to the person in a transpsychological state, which allows for the contemplation of images, acquiring knowledge without the intervention of an intermediary, face to face.
An approach to the psyche from the perspective of the theory of complex systems
In the imaginary space, time has a property of spatial dimension, which allows for motions along both ways of its axis. This imaginary space is constructed through the same methods as the ones used for the space of physical reality, but with some extra elements which escape the physical reality, that is the implicit reality of David Bohm, such as, for example, the n-dimensional spaces, fractal developments beyond what we can find in physical reality, plus mechanisms specific to deterministic chaos and generally to complex systems. To support this idea, we bring the following arguments: i) Mathematical constructions linked to the holospace (the brain can imagine contexts that we do not encounter in the physical reality, such as mathematical concepts which were initially imagined, dreamed, and then demonstrated in reality), quantum theory, relativity theory, complex numbers, fractals, which were imagined, then described before they were highlighted in physical reality;
ii) Complex systems can be identified on different scales, a method that can also be applied to the imaginary space. In the structure of complex systems there is a potential part with a chaotic aspect and a structured, causal, Newtonian part, as well as different intermediate phases. Hence, some degree of uncertainty in the structure of reality.
Heisenberg's principle of incertitude can also be found in Dennis Gabor in the theory of communication (the information quanta); the non-linear, potential and apparently chaotic part corresponds to the unconscious, the structured causal part corresponds to the conscious and the intermediate phases, as well as the structures which process both the reality information as well as from the unconscious, are represented by what Freud called the Super Ego. This is not only an instance of censorship of impulses and wishes with only a moral significance, but we find there the processing structures of the representation of physical reality, such as tri-dimensional vision, synaesthesia, that is the processing which structures imaginary reality according to our analysers' capacity to perceive reality.
In complex systems, the chaotic part is structured through attractors according to the constraints of the system (for instance, the way some physiological needs emerge during dreams (thirst, hunger, sexual abstinence etc.). These mechanisms are also highlighted in daydreaming, when phantasies are much more adapted to the conditions of reality.
Thus, there is no longer the breakage of physical laws and of causality, but only their modification according to a subject's wish-aspiration. During the state of awakeness there is a dynamics with the chaotic part that is potentially unconscious in the background and which allows access to the information, memories, logical links (for example, a speech).
Recent studies linked to the role of the unconscious when awake that have monitored the cognitive and motric activity demonstrate that there is a permanent involvement of the unconscious through different ground reactions (such as reactions to defend from a potential danger or the involvement of a psycho-trauma through the unconscious in the current activity (such as blind seeing, missed facts, lack of words when needed, compulsive-neurotic behaviours).
The whole cosmologic and biological evolution is resumed to a dynamical link between chance and necessity, between diversity (chance mutation) and selection, between chaos and structuring, as in the human body (permanent renewal of cells and tissues, as well as the dynamics between inflammation (disorder) and structuring). Thus, old age, disease, epilepsy, rhythm troubles, can be interpreted as losses of the fractal character, of fractality, through the reduction of the chaotic character.
Information represents codified energy which is expressed under the form of patterns, structure patterns, initiated by attractors which activate in the phase space, between the chaotic and the structured part. The information is stored in the spectral space and expresses the patterns in the structure of atoms, molecules, macromolecules and cells. It has a potential existence which is expressed through substance and energy in certain conditions (of local coherence).
Just as on a CD or DVD the information is potential and spread chaotically, being read according to the address (knowledge codes), the same happens in the case of DNA (see Dawkins) , it is spread on the whole length of the genome. Just as the topology on the disk suffers modifications according to the quantity of information from the different files and folders, the same happens with the DNA, the folding of the DNA is determined or involved in the way the information is read (depending on the local needs from the cell or tissue, but also depending on the general needs of the body through informational levels (see the second genetic code).
The virtual projection from optics or from projective geometry can be associated, so that the whole physical (Newtonian) reality to which we have access through our sense organs, through perception, represents a projection in the imaginary space and then we could build a mathematical model of this space using imaginary numbers, imaginary geometry with n dimensions, imaginary time, topology, etc.
A virtual, Newtonian reality as projection of physical reality is completed by the unstructured, a-causal, apparently chaotic component: the imagination, dreams, failed acts, subliminal mechanisms, the unconscious etc., which can be associated with the causal, potential, unstructured and non-differentiable component of complex systems, the source of inspiration, of creation and of access to non-Euclidian realities to holospace.
These potentialities can become conscious through patterns (see the archetypes and the collective unconscious of Carl Gustav Jung) and they can be found in logical, algorithmic, organized and systematic form in everything that is creation (from making a speech, conversation, improvisation, to creating new musical pieces, new artistic or scientific works).
All of these are read in the apparent chaos of the unconscious in a similar way as the laser reader in the CD ROM or the apparently unintentional reading on the DNA chain. The chaotic, unpredictable part not only contains the Newtonian reality to which we all have access, but even more so, maybe even the structure of the whole Universe, at potential informational level. The brain has access to the implicit part (the implicit reality of David Bohm), if we associate this part to what the classics called the unconscious. From here derives the capacity for mathematical reasoning, for physics, for reasoning reality in n dimensional spaces, atemporal realities, aspatial realities.
There are subjects who are born with the capacity to access this knowledge potentially. If they are not educated, they have no conditions for training, they remain illustrious folk creators or builders of ingenious folk technologies.
Some educational conditions and some conditions of the cultural environment can help them transform the access to these intuitions into notions, concepts and philosophical or theological theories. Also, if there is a mathematical or physics-mathematical education with access to the abstract mathematical language, the same intuitions are translated into mathematical models or physics theories, which lay the ground for the development of science. It was not chance which turned Renaissance people into philosophers, artists, physicists, astrologers and even theologians.
The source of knowledge is unique. The quantity of knowledge today does not allow one person to know so many fields at expert level. Thus, in order to approach knowledge from a holistic viewpoint we need to employ another methodology. These are the considerations that lead to the acceptance of transdisciplinarity.
What is information

Definitions and conceptualization
In an etymological sense, information is what gives shape to the spirit. It comes from the Latin verb informare, which means "to give shape" or "to form an idea on something".
The perception on information is as heterogeneous as possible, the concept of information being a subject for reflection and analysis in: information theory, communication theory, knowledge theory, logics, semantics, philosophy, theology, etc.
The word "data" comes from the Latin word datum, which is grammatically the past participle of the Latin verb dare, "to give". Even in Antiquity sentences or facts normally considered as obviously true were called "data".
The initial raw data is, in the widest of meanings, numbers, letters, images and other forms of data produced by devices which convert physical quantities into symbols.
The definition of knowledge is still currently under debate by philosophers from the field of epistemology. The classical definition, described but not completely approved by Plato, argues that an assertion must fulfil three criteria in order to be considered knowledge: it must be justified, true and credible.
Following up on this idea, knowledge was reconstructed as a separate concept, which highlights relevant traits, but which is not illustrated adequately by any definition. Mainly, data forms information and information constitutes knowledge. Actually, the phenomenon is not reduced only to an inclusion of a field into another.
Information needs data and operation and memory systems, whereas knowledge supposes an accumulation of information, as well as of superior psychological systems, such as generalization, abstraction, synthesis, correlation and significance. This diversity under which information is presented determines both the defining dificulty and a unitary understanding of its significance at diferent levels of reality. The necessity to define information emerged with quantum mechanics, but also in the case of the new paradigms in physics related to chaos theory, fractals and non-linear dynamics theory.
The science of complexity, which attempts at modelling the structure of matter at diferent scales or reality levels, needs a new approach to information as a defining notion along with energy and substance. This is the reason why defining information becomes even more complicated from the perspective of the new paradigms. Traditionally speaking, there are two meanings of the notion of information: one, in the Aristotelian acceptation, designates the formation and structuring of a specific form, of an organization within an initially non-homogenous matter; the other signifies the transmission of a message.
Information can also be seen as a proper fact, as a relation fact, as a fact of action transmission. That is why we talk about an objective information transmission which is related to the structure of the Universe, be it macroscopic or microscopic, but also about a subjective meaning, which involves human communication, not only between human beings, but also among them and the various information technology devices and technologies.
The theory of information is connected to Shannon and Weaver, who defined information as an entity which is neither true nor false, neither significant nor insignificant, neither credible nor doubtful, neither accepted nor rejected.
As a result, it is not worth studying anything else than a quantitative component of information, but not the semantic part, which allows for the association of information with the second theory of thermodynamics, with entropy, the information or the quantity of information being in inverse proportion with it.
Weaver connected Shannon's mathematical theory with the second law of thermodynamics, and asserted that entropy determines the information generation ratio. The formula of information is identical to the one of entropy, elaborated by Boltzmann. Thus, information is entropy. We should also note that Octav Onicescu too formulated the hypothesis regarding the fact that the degree of organization of a system can be "measured" with the help of informational energy.
This quantitative approach to information is applied in the field of telecommunication and information technology. In this approach it is important to establish the quantity of information and its true or false character in transmitting information, to which probability notions can be connected in order to find, with the receptors, the source-transmitted information. Even within this technological approach, two aspects of information are highlighted: information as a product, which reflects a static view, and the approach to information as a process, which highlights the genesis and the scope of information. In fact, the two aspects represent the information as potentiality and the information expressed and involved in the dynamics of the becoming and structuring of matter.
Upon attempting to structure the multiple informational approaches, Lucas Introna from the London School of Economics distinguishes two archetypes: the informational and the communicational one. The former was patented with the explosive development of informational technology and is connected to the making (development) of "productive" informational systems. The latter has its origins in the communicational frame of Shannon and Weaver, being less important in the field of informational systems, but it is more widely accepted in theories of communication. Similarly, Stonier argues that the fundamental aspect of information is connected to the fact that this is not a mental construction, but a fundamental property of the Universe.
Any general theory of information must start with the study of the physical properties of information, as it is manifested in the Universe. This action must be taken before attempting to understand the variants and the more complex forms of human information. The next step must involve the examination of the evolution of informational systems beyond physical systems, first in the area of biology, then in the human, cultural area.
The scientific approach to the theory of information starts from the classical opinion that mathematics is the general language of nature. The structure of the Universe is written in mathematical language, and its letters are geometrical forms, symbols and mathematical relations. This approach which makes connections to Euclidean geometry underwent a drastic correction imposed by fractal theory developed by Benoît Mandelbrot, who imposed another geometry, the fractal geometry.
Thus, science does not do anything else than decipher the information contained in the structure of matter, by physical and mathematical modelling. According to this paradigm, information is to be found in nature, outside, beyond the observer and independently from him. As a consequence, information must have existed before the emergence of conscience. To put it diferent, information is the fundamental component of reality, such as matter and energy, as nature is filled with information. On a larger scale, knowledge is "more fundamental" than its observer and interpreter. Thus, the reunited concepts of matter and information can explain the emergence, the forming, structure and dynamics of mind and knowledge. Information has an objective natural existence; people absorb it in their minds and the computer memory modifies and multiplies it through thought and bring it to the "middle" of society via the language.
At the opposite end of this materialistic-objective approach to information is the belief according to which information is something one person communicates to another, whereas the meaning of information can be understood only if we take into account the presence of living beings endowed with reason, placed in a socio-cultural context and analyzed from a historical perspective.
A fundamental trait of information is connected to its subjectivity. What can be information for a person can mean nothing to other people. Also, as Wurman claimed, what is considered information for a person can be data for another person.
On the other hand, starting from the same set of data, diferent people, through diferent processing, can infer diferent information. If the data has a physical, tangible existence, the information exists only with the receptor, thus it is tangible.
Concluding remarks
Our paper aims to emphasize the role and the importance of the transdisciplinary approach in understanding some aspects of reality which are otherwise difficult to explore by using the classical scientific methodology.
Collating data from seemingly remote sciences of the reality that we are studying, can bring valuable information, allowing new hypotheses, new models of approaches to knowledge.
The premise from which we start and which allows the extrapolation of knowledge, is given by the structural unity of the Universe and of the natural phenomena, the same as fractality, which involves finding the whole Universe in every atom.
The transdisciplinary approach, even if it is difcult to achieve because of the language barrier and of the diferent knowledge methodologies, but also because of the prejudice induced by the diferent reality reasons it explores, can bring new ideas, which could lead to unifying theories or at least to new hypotheses which should lead to new paradigms.
In our paper we aimed at treating information correlated to substance and energy, in triad that was formulated a long time ago, but not supported by logical argumentation. Religious and philosophical conceptions overlapping artistic ones have been upholding this trilogy, which can currently be sustained by applying the complex systems theory and the theory of complex analysis and topological transformations.
To conclude, information is to be found in the complex space of the spectral field of the wave phase; as a result, this complex space is everywhere and at any level of reality. The space of physical reality is intertwined with the complex space generated by electromagnetic waves. From the mathematical viewpoint, this space can be tridimensional or, more generally, n-dimensional or, possibly, infinite-dimensional, as it may contain the whole information in the Universe. At quantum level, this overlapping is done by collapsing the wave formula in the complex space of the wave phase level and it is transmitted to the complex space of the spin rotation, thus transferring the whole information. This phenomenon is specific to the reality from the level of the whole (cognoscible) Universe, as electromagnetic waves exist anywhere and also at every level of reality, including the human brain.
Thus, the brain has access both to the real and the complex space, as it manages to become aware of physical reality through analysers and instruments, which are the prolongation of analysers, and at the same time to become aware of the complex reality which represents a source of creation, inspiration and knowledge, beyond what is ofered to us through the perception of analysers.
Basarab Nicolescu defines transdisciplinarity through three methodological postulates: the existence of levels of Reality, the logic of the included middle and complexity. In the presence of several levels of Reality, the space between disciplines and beyond disciplines is full of information.
This "intuitive" knowledge which explores the complex space facilitates the description of some reality levels to which we have no direct access, but which allows for the description of quantum mechanics, of the theory of relativity, of the spiritual space through what we call art, philosophy or religion, to sum them up in one word: knowledge.
Disciplinary research concerns, at most, one and the same level of Reality; moreover, in most cases, it only concerns fragments of one level of Reality. On the contrary, transdisciplinarity concerns the dynamics engendered by the action of several levels of Reality at once. The discovery of these dynamics necessarily passes through disciplinary knowledge. As the prefix "trans" indicates, transdisciplinarity concerns that which is at once between disciplines, across different disciplines, and beyond each individual discipline. Its goal is the understanding of the present world, of which one imperatives is the overarching unity of knowledge.
